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Introduction

In the most progressive educational discussions of to-day there

is no word more frequently used than motivation. To make the

school relate so vitally to the affairs of every day life that children

and parents realize its v^^orth is the goal toward which ambitious

teachers are striving. When the subject matter is full of mean-

ing in relationship to the activities of the immediate community,

pupils are full of interest in it, teachers become enthusiastic in

developing it, and patrons support and encourage it.

In no field is the possibility or need of closer connection between

school work and daily life greater than in that of community in-

dustries. The changing of raw materials into finished products

of common usage includes many activities and processes which

children may easily understand and appreciate. This apperceptive

basis of that work common about them and into which many will

enter should be the starting point for increasing their interest

and knowledge in the more difficult aspects of the work. Much

of that information, appreciation and training which makes them
• more efficient if they enter the field as workers also is of value

in making them more intelligent consumers.

In bringing together the body of information about the produc-

tion and manufacture of silk, Mr. Weintrob has made available a

body of subject matter which should be of common value to both

those who are employed in the industry and those who are not.

All are interested more or less in the industry as consumers. The

well being of the workers in the industry is a problem in which all

should have a sympathetic interest and a feeling of civic and social

responsibility.

A part of this body of material, and an important and vital fac-

tor in understanding it, is its quantitative side, its arithmetical

aspects. Some of these problems of computation are valuable to
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the workers only, and some to but a small number of the workers

;

but many are important to those who are consumers of the products

and who take no part whatever in their manufacture. The
problems may be used as approaches to and illustrations of pro-

cesses that otherwise may be meaningless and as promptly for-

gotten as they are learned unless their meaning, application and?-

worth are appreciated and assimilated.

Used as means of approach to processes that are fundamental im

many situations, these problems, supplementing the school course:

in arithmetic in silk manufacturing communities, should be of

great value in furnishing genuine motivation. For those enter-

ing the industry, the full mastery of the problems should be of

definite vocational value, making for increased efficiency in their

work. For part time schools, or for continuation work of any

kind for those who have left the school and entered the silk in-

dustry, the study of these problems should be full of interest and
of appreciable worth in increasing efficiency.

Frederick G. Bonser.

Director of Industrial Education,

Teachers College, Columbia University..



Preface

The public school has at last become aware of its obligation

to the industrial features of modern society. Throughout the coun-

try there are evidences of the awakening. Vocational schools of

one sort or another are appearing in rapid succession, and indus-

trial courses are being introduced into the grades to acquaint the

children with the vital and interesting facts of the world's work.

To the children of Paterson, N. J., and other cities of that type,

nothing is closer or more evident than the silk industry. The
great majority of these cities' inhabitants are associated with it

in some way—as manufacturer, employee, or dependent upon

these. Most of the workers go from the school directly to the

factory and are clamped into the routine of mill work without

any opportunity to discover the wider aspects of their work, and

usually without any idea of the special processes in which they

are to engage. It is necessary to give these children a well-

rounded knowledge of the silk industry and, at the same time,

some facility in handling the special problems they will meet.

This The Silk Arithmetic does.

The Silk Arithmetic is a supplementary text for the fifth,

-sixth, seventh and eighth school years. It contains these original

features

:

Its problems deal with the silk industry only—every one

an actual problem taken directly from the factories.

It contains a large number of problems of each type, so

Ihat the pupil acquires facility in the necessary processes as

well as knowledge about them. It is valuable for purposes

(of drill in fractions, decimals, percentage and the fundamental

operations.

Explanations of processes are so clear that it is possible

for the pupil to complete the entire Arithmetic without the

assistance of the teacher ; although the value of the material

will be greatly increased, of course, if interpreted by an in-



telligent teacher. It is suggested that frequent class visits

to nearby factories should be arranged while The Silk

Arithmetic is being used.

The arrangement of problems is unique. If the principal

and teachers so wish, the book may be given to the pupils

to retain as their own when they leave the class. Space is

left on the page for the pupil to fill in his own answers, the

answer being an integral part of the problem, just as in

actual business.

Besides entering answers to the problems, the pupil enters

other important data and material, so that it becomes in

every sense of the term the pupil's own book—a book which

he will take with him when he leaves the class to use for

practical reference if he enters the silk industry; or, if he

is not to become a silk worker, a book which will give him

an intelligent appreciation of the industry of his environment.

If this method of using the book is not deemed advisable,

however, it may be used as any other textbook to be passed

from class to class. In this case, the pupil, instead of enter-

ing the answers and other material in the textbook, would

keep them in a separate note book.

The author wishes to thank Miss Frances Veith, Mr. Samuel

McCollom, President of the Paterson Silk Manufacturers' Associ-

ation, Mr. John J. Fitzgerald, Secretary of the Paterson Cham-
ber of Commerce, Messrs. A. and J. Kaufman, of the Kaufmam
Bros. Silk Co., and Mr. Ramsay Peugnet, Secretary of the Silk:

Association of America, for assistance in gathering material ; Mr.

John R. Wilson, Superintendent of Schools, Paterson, N. J., the

principals of the public schools of Paterson, Dr. Wm. Rabenort,.

Principal School 10, Bronx, New York, Mr. F. H. Gaige, Super-

intendent of Schools, Lock Haven, Pa., and Dr. Albert Shiels,

Director of the Bureau of Reference and Research, New York,

for helpful suggestions in the arrangement of the book ; and the

estate of John Ruegg for permission to reprint two calculation

tables from the Silk Calculator.
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where Silk Comes From
Let us imagine we are at a party where the people are dressed

in their finest and handsomest clothes. Here is a lady wearing a

beautiful gown. It is of a delicate pink shade ; and, when the

light shines on it, it flashes and sparkles. If we touch the dress

it feels soft and smooth. See the ribbons and sashes the girls are

wearing—red and pink and white and yellow—like gorgeous

flowers in a summer garden. These people, we say, are dressed

in silks and satins. It is very beautiful, and yet, strange as it

seems, all of this shining material comes from a tiny white

caterpillar

!

Silk is made from the delicate fiber that certain kinds of worms
produce to make covers for themselves while they are changing

to butterflies. These coverings are called cocoons. Not all cocoons

can be used for silk. The cocoons that we find hanging on trees

and bushes in our country are made of fiber too coarse for such

purpose, but in Japan, China and other countries in the southern

part of Asia, and in the countries of southern Europe, the cocoons

of the silk worm are found.

The butterfly, or moth, lays its eggs on the leaves of the mul-

berry tree so that the tiny grub, or worm, will have food as soon

as it hatches. In a very short time the Qgg becomes a worm
which begins to feed on the leaves. It eats and grows for about

four weeks. Then the worm begins to produce a soft, shiny

thread, so thin one can hardly see it, and of a greenish or whitish

color. This thread, or fiber, it winds around and around itself

until it is entirely covered. This covering is the cocoon and the

fiber is the raw silk of commerce.

Silk is such a valuable material because of:

1. Its great brilliance and luster—it is the shiniest of all

the fibers.

2. Its great strength—it is nearly one-third as strong as the

best iron wire.
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3. Its lasting qualities—silk will wear much longer than

any other material.

Paste in the space below the cocoon of a silk worm ; the cocoon

of an ordinary grub ; some pieces of silk fiber ; some pieces of

ordinary cocoon fiber.

The people who make a business of producing raw silk do

not wait for the silk worm eggs to hatch on the trees or bushes.

They gather thousands and thousands of these eggs and spread

them on sheets in long, darkened rooms. Little children, work-

ing for a few cents a day, bring in mulberry leaves to feed the

growing worms.

When the cocoons have been made they are baked or steamed

to kill the moth inside, for if the moth should crawl out the

cocoon would be cut and spoiled. Then the cocoons are put in

hot soap-water, which loosens the silk fiber so that it can be

unwound.

In Japan the unwinding is done by girls who receive about

seven cents a day. The girl dips a little stick into the water and

gathers three or four ends of cocoons together. These ends she

pulls out and passes through a winder which causes them to

stick together, forming one silk thread which is the raw silk

used in manufacturing.

Only the middle part of the cocoon—about one-half of it

—

can be unwound. The outside is too hard and the inside is too

soft. These parts are called "silk waste." The waste is chopped

up into pieces, then cleaned and spun, like cotton or wool, into
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threads. This sort of silk is used in making a cheaper quality

of silk goods.

If the cocoons are big and of good quality only 3 or 4 strands

of natural silk are wound together to make 1 raw silk thread.

Of the poorer quality cocoons—from smaller or weaker worms

—

5 or 6 and sometimes as many as 10 strands of natural silk are

used to make one raw silk thread.

3,000 A#l Cocoons yield 1 lb. of raw silk.

4,500 #2 Cocoons yield 1 lb. of raw silk.

6,000 #3 Cocoons yield 1 lb. of raw silk.

Find the amount of raw silk produced from the following

quantities of cocoons

:

lbs,

lbs.

lbs.

lbs.

lbs.

lbs,

...; lbs.

lbs.

9. 6,000,000 #2; lbs.

If the cocoons in No. 9 problem were all A#l quality in-

stead of #2, how many pounds of raw silk would there be?

lbs.

The intelligent silk producer tries to secure the best silk worm
eggs so that the worms will be large and healthy. Why does it

pay him to be so careful about this?

At an average value of $4.80 a pound for raw silk, what is each

of the above amounts worth ?

1. 19,500 A#l 27,750 #2 26,250 #3.

2. 59,250 A#l 137,250 #2 90,750 #3.

3. 121,500 A#l 310,500 #2 221,250 #3.

4. 211,200 A#l 473,850 #2; 262,800 #3.

5. 193,500 A#l 437,400 #2 282,600 #3
6. 320,250 A#l ; 798,750 #2 ; 537,750 #3
7. 629,400 A#l 1,659,150 #2 1,054,200 #3.

8. 3,000,000 A#l

1. $.

4. $.

7. $.

2. $.

5. $-

8. $.

3. $.

6. $.

9. $.
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A Japanese Silk House

1. Mr. Harachido has a silk house near Yokohama, Japan.

On the tables in the cocoon rooms he can place 36,750,000 eggs.

By taking good care of these, .90% will develop into cocoons.

How many cocoons will he get?

2. One-fourth of these cocoons will be A#l quality, 50%
will be #2, and the rest #3. How many of each will there be?

' A#l cocoons

#2 cocoons

#3 cocoons

3. Using the average yield as given on Page 9, how many
pounds of raw silk will he get?

lbs.

4. At $4.80 a pound how much will this be worth?

$

5. Into how many bales weighing 132 lbs. each will he pack

the raw silk?

bales

6. How much silk remaining? lbs.

7. While the worms are growing they have to be fed with

mulberry leaves — 4 lbs. for each 100 worms. How many pounds

of mulberry leaves are carried in for the 36,750,000 worms?

lbs.
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8. Mr. Harachido employs 225 children to carry leaves to

the worms. He pays each child 6 sen a day, which is equal in

our money to 3 cents a day. What does it cost him to feed the

worms for the 30 days of their growth?

$

9. The girls who reel the silk from the cocoons receive 40 sen

or 20 cents a day. One girl can reel about 300,000 yards in a day.

If there are 300,000 yards in a pound of raw silk, how much

does it cost to reel 25 pounds of raw silk?

$

10. How many girls will be required to reel 125 pounds of

raw silk in one day?

11. For every pound of raw silk which Mr. Harachido pro-

duces he has 1 1/5 lbs. of ''silk waste." How much silk waste

does he get from his yield?

lbs.

12. He ships the silk waste to European manufacturers for

75 cents a pound. How much does he receive for it?

$

13. If he raises 3 crops of cocoons a year what is his annual

production of raw silk?

- lbs.

14. What is his annual production of silk waste?

lbs.

15. What is the total value of the raw and waste silk?

^ II T I
in^ hf

s P"
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Testing Silk

When the raw silk is shipped here the manufacturer tests

it to see how pure it is. He does this because some of the raw

silk producers, before packing the raw silk into bales, soak it in

water containing soap and oil. These substances are absorbed

by the silk and it becomes heavy. A pound of raw silk some-

times contains 4 ounces of "weighting," as it is called, so that

there are only 12 ounces of pure silk fiber in the pound of raw

silk.

It is very important, therefore, for the manufacturer to get

his raw silk tested and to calculate the amount of "weighting."

He sends the bales to the testing house where a small quantity

of the raw silk is taken from each bale. This is weighed and

then boiled to remove all substances from the pure silk fiber.

Then the remainder is weighed to see how much material has

"boiled off."

When the tester finds that a pound of raw silk weighs only 12

oz. after being boiled, he reports that there is a loss of 25%.
This means that each 100 lbs. of that bale of raw silk contains

25 lbs., or Yx, impurities and natural gum, leaving only 75 pounds

of pure silk fiber.

EXAMPLE

:

Weight before boiling 16 oz.

"Weight after boiling 12 oz.

Loss 4oz.

16 = 16)4.00 =25%
32

80
80
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Pind the per cent, of loss in each of these

13

Weight Before

Boiling

Weight After

Boiling

Per Cent, of

Loss

1. 15 oz. 12 oz. 20%

2. 18 oz. 15 oz.

3. 32 oz. 24 oz.

4. 32 oz. 22 oz.

. 5. 32 oz. 25 oz.

6. 27 oz. 21 oz.

7. 2 lbs., 8 oz. 1 lb., 15 oz.

8. 2 lbs., 12 oz. 2 lbs., 6 oz.

9. 6 lbs., 4oz. 4 lbs., 15 oz.

10. 5 lbs., 8 oz. 5 lbs., 1 oz.

11. 11 lbs., 9 lbs., 4 oz.

12. 12 lbs., 4oz. 10 lbs.

If the loss by boiling off is 20%, find the amount of pure silk

iiber in the following bales of raw silk

:

1. 105 lbs lbs.

.2. 120 lbs. lbs.

3. 116 lbs lbs.

4. 125 lbs lbs.

.5. 128 lbs lbs.

'6. 130 lbs lbs.

7. 132 lbs lbs.

8. 135 lbs _ lbs.

9. 135 lbs lbs.

10. 138 lbs lbs.

11. 140 lbs lbs.

12. 154 lbs lbs.

13. 160 lbs lbs.

14. 168 lbs lbs.

15. 175 lbs lbs.

16. 188 lbs. lbs.
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This is the kind of report sent by the testing company to the

manufacturer

:

UNITED STATES CONDITIONING AND TESTING CO.

official testing house for

The Silk Association of America

Certificate of Boiling Off.

NEW YORK. June 24, 1914.

Messrs. Kaufman Bros.

Mark and Number

314GJ

1 BALE JAPAN RAW
Sample taken from 10 skeins

Net Weight
Absolute Weight

No.
Before After Loss Per Cent.

1

2

3

4

121.3 113.0 91.5 21.5 19.03

D. E. DOUTY.

Laboratories, 340-344 Hudson St., New York.

The Net Weight of the bale means the entire weight of the

silk and the wrapper. It is wrapped very carefully to prevent

the silk becoming wet or soiled on its long journey to the United

States.

The 113.0 lbs. is the weight of the raw silk alone.

The 91.5 lbs. is the weight of the -silk after the boiling, showing

a loss of 19.03% ; that is, 19.03 lbs. of each 100 lbs.
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EXAMPLE

:

113.0 lbs. before boiling
91.5 lbs. after boiling

21.5 lbs. loss

.1902

113)21.5000 = 19.03%
113

10 20
1017

300
226

The remainder, 74, is more than one-half of 113, therefore, the 2
is changed to 3 in the answer.

Find the loss and per cent, of loss in the following:

Weight Before

Boiling

Weight After

Boiling
Loss

Per Cent, of

Loss

1. 114.0 lbs. 91.4 lbs. 22.6 lbs. 19.82%

2. 109.5 lbs. 82.1 lbs.

3. 133.6 lbs. 98.8 lbs.

4. 125.0 lbs. 83.6 lbs.

5. 124.3 lbs. 81.8 lbs.

6. 116.7 lbs. 89.5 lbs.

7. 147.2 lbs. 116.9 lbs.

8. 127.9 lbs. 103.0 lbs.

9. 136.4 lbs. 108.1 lbs.

10. 133.5 lbs. 113.6 lbs.

11. 120.8 lbs. 90.9 lbs.

12. 154.0 lbs. 126.7 lbs.

13. 157.3 lbs. 131.1 lbs.

14. 146.1 lbs. 117.5 lbs.

15. 100.5 lbs. 81.4 lbs.
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In working silk problems it is much easier to use decimal

fractions than common fractions.

5 lbs., 8 oz. = 5 1/2 lbs. = 5.5 lbs.

5 lbs., 4 oz. = 5 1/4 lbs. = 5.25 lbs.

5 lbs., 1 oz. = 5 1/16 lbs. = 5.06 lbs.

.06

1/16 = 16)1.00
96

6 lbs.,

6 lbs.,

4 lbs.,

4 lbs.,

7 lbs.,

7 lbs.,

7 lbs.,

5 lbs.,

6 lbs.,

8 lbs.,

8 lbs.,

5 lbs..

2 oz. =
9 oz. —

.5 oz. = lbs. =
3 oz. = lbs. =

10 oz. = lbs. =
11 oz. = lbs. =
6 oz. = lbs. =
15 oz. =^ lbs. =
14 oz. = lbs. =
13 oz. =: lbs. =
7 oz. z= lbs. 1=

12 oz. =: lbs. 1=

4

lbs. = lbs.

lbs. = lbs.

lbs.

lbs.

lbs.

lbs.

lbs.

lbs.

lbs.

lbs.

lbs.

lbs.

Raw Silk Per Cent. Loss . Loss
Pure Silk Fiber

Remaining

1. 126 lbs. 18.5% 23.31 lbs. 102.69 lbs.

2. 138 lbs. 21.0%

3. 175 lbs. 24.2%

4. 220 lbs. 17.0%

5. 240 lbs. 18.37%

6. 624 lbs. 20.75%

7. 371 lbs. 19.29%

8. 495 lbs. 14.18%

.

9. 528 lbs. 15.66%

10. 684 lbs. 18.89%
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Silk Throwing

Before it can be woven into cloth the raw silk must be

prepared in several ways. The most important of these is

''throwing." By throwing is meant the process of twisting the

silk thread 2, 3, 4, 5, etc., up to 40 twists to the inch, so as to

make it stronger. This is done by a machine.

The raw silk is wound from the skeins on to bobbins, or spools,

and then passed through a wheel which turns very rapidly, twist-

ing the silk thread as it passes.

(Paste here several pieces of thrown silk. Write under each

one the number of twists or ''throws" per inch.)

The more twists to the inch, the tighter and stronger the

thread becomes. Twisting the thread shortens it, as you will

notice, so the silk with the large number of twists is used only in

making the expensive silk goods.

Not all raw silk threads are of the same thickness. Some are

twice as thick as others. It is very important for the manufac-

turer to know the exact thickness of the thread he receives from
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the throwster, because on this depends the number of threads, or

*'ends," he will use in making certain qualities of goods. The

finer sizes of silk are used for finer and more delicate work; the

heavier sizes for coarse work.

After the silk has been thrown, therefore, it is weighed on a

special scale. The measurement used is the *'dram," or "denier."

1 dram = 17 deniers

The unit used is 1,000 yards of silk thread.

If 1,000 yards of the thrown silk weigh 1 dram, it is called 1 dram, or 17

deniers, silk. If 1,000 yards weigh 3^ drams, it is called 3.75 dram silk, or

26(3.75X17) denier silk.

Suppose a skein of thrown silk, 5,000 yds, in length, weighs 28.75 drams.
What size is it? 5.75 drams

5,000 yards. = 5 units (1,000 yds. each)

5.75 5.75 drams

5)28.75 = 5.75 drams X 17 deniers

4025
575

97.75, or 98 deniers

What is the size of these skeins

Length of

Skein

Weight of

Skein

size in

Drams

Size in

Deniers

1. 2,000 yds. 3.50 drams 1.75 29

2. 2,000 yds. 10.0 drams

3. 5,000 yds. 16.25 drams

4. 5,000 yds. 17.75 drams

5. 10,000 yds. 50.0 drams

6. 7.500 yds. 28.125 drams

7. 2,500 yds. 8.125 drams

8. 10,000 yds. 17.5 drams
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Raw Silk Imported by the United States

1. The United States imports about 185,800 bales of raw silk

each year. If there i^ an average of 132 lbs. in each bale, how
many pounds are imported ?

lbs.

2. Two-thirds of all the raw silk exported to the United States

comes from Japan. How many pounds come from that country?

lbs.

3. If each bale is worth about $432, what is the total value of

the raw silk imported?

$

4. How much' raw silk is received from Italy if that country's

exports to the United States equal one-sixteenth of all the silk sent

here ?

lbs.

5. China sends us 35,597 bales each year. How much raw silk

is imported from countries other than those mentioned?

lbs.

Imports of Raw Silk to the United States— 1911 to 1914

From

Countries

1914

Pounds

1913

Pounds

1912

Pounds

1911

Pounds

Total

Pounds

France 67,59^ 76,489 108,243 110,035

Italy 1,880,593 2,409,434 2,566,035 1,993,163

China 4,388,530 6,100,485 5,230,391 4,935,959

Japan 19,120,375 19,056,919 16,697,881 13,637.431

Other countries 193,326 335,478 164,285 228,065

Total
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6. In 1912, France sent to the United States 108,243 pounds of

raw silk. In the year 1911 we received from France 110,835

pounds. How much decrease in the imports has there been in this

one year ?

lbs.

7. Compare the imports from Italy for the past four years.

Have they increased or decreased? How much?

The annual imports of raw silk from Italy have

by lbs. since 1911.

8. Compare the imports from China for the past four years.

Have they increased or decreased? How much?

The annual imports of raw silk from China have

by , lbs. since 1911.

9. Compare the imports from Japan for the past four years.

The average amount of raw silk in a bale differs according to

the country from which it comes. European bales usually contain

220 lbs. ; Chinese, 120 lbs.
;
Japanese, 132 lbs. ; other countries,

about 140 lbs.

Using the table on page 19, construct a table showing the annual

imports of raw silk to the United States by bales. Use only whole

numbers.

Imports of Raw Silk to the United States—1911 to 1914

From

Countries

1914

Bales

1913

Bales

1912

Bales

1911

Bales

Total

Bales

France

Italy

China

Japan

Other countries

307

8,548

36,571

144,851

1,381

Total
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When the throwster is preparing the raw silk for the manufac-

turer he softens it with soap and oil so it can be worked more
easily. If he is not careful, or if he does not know how to do his

work well, the throwster allows the silk to absorb more oil than

necessary. This adds to the weight of the silk.

To prevent the loss of valuable silk in this way, the manufac-

turer sends samples of the thrown silk to the testing company,

just as he did with the raw silk. If the "boil off" shows that there

is less pure silk fiber in the silk than there was before it was
thrown, he makes a complaint to the throwster. The throwster

must then repay the missing silk.*

A 100-pound bale of raw silk lost 18% in the first boil-off test.

This showed that there were 82 pounds of pure silk fiber in the

bale. After the silk was thrown, a second test was made, and
this time 21% boiled off, leaving only 79 pounds of pure silk fiber,

and showing a loss of 3 pounds, which the throwster had to repay.

EXAMPLE

:

100 lbs. in bale 100 lbs. in bale

X18% loss 1st test X21% loss 2nd test

18 lbs. loss 21 lbs. loss

100 lbs. in bale 100 lbs. in bale
18 lbs. loss 21 lbs. loss

82 lbs. pure fiber before throwing 79 lbs. pure fiber after throwing

82 lbs. before throwing
79 lbs. after throwing

Or, 3 lbs. loss by throwster

21% loss in second test 100 lbs. silk in bale
18% loss in first test X3% loss

3% loss by throwster 3 lbs. loss in throwing

*It is customary to allow the throwster 2% waste.
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Find the amount of silk for which the throwster must pay in

each of these

:

> o
•<

c «
O '^

t-i en

u o Per

Cent,

of

LcdS

2nd

Test

Pounds

of

Silk

Throwster

Must

Repay

1. 3 121.5 lbs. 364.5 lbs. 21.3% 24.1% 10.2 lbs.

2. 2 107.8 lbs. 17.7% 20.4%

3. 5 116.9 lbs. 18.8% 23.0%

4. 4 124.0 lbs. 21.2% 22.7%

5. 8 117.8 lbs. 19.0% 22.4%

6. 7 128.6 lbs. 16.5% 19.4%

7. 9 103.6 lbs. 18.4% 20.7%

8. 6 111.9 lbs. 19.6% 20.5%

9. 5 121.6 lbs. 21.3% 24.6%

10. 5 124.0 lbs. 20.5% 26.6%

11. 4 119.7 lbs. 22.2% 25.3%

12. 3 137.8 lbs. 18.9% 21.2%

13. 12 129.6 lbs. 17.8% 18.4%

14. 9 134.9 lbs. 20.7% 24.3%

What is the value of each of the above amounts of silk which

the throwster must repay

:

1. 10.2 lbs.

2

3

4

5

6

7

$3.26 = $33.25

4.40 =
4.80 =
5.60 =
3.80 =
4.16 =
4.80 =

.lbs. @
9.

10.

11.

12.

13.

14.

$3.75

:

4.40:

4.25:

3.85:

4.65

4.90

5.45
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Silk Dyeing

When you go into a mill where the weavers are making silk

cloth or ribbons your eyes are dazzled by the brilhant colors of

the threads in the looms. Beautiful reds and greens and blues

—

all the colors of the rainbow—fly through the machines, making

the factory look like a flower garden.

These colors are not the original colors of the raw silk. Raw
silk is usually white or creamy in color, sometimes a light green.

The silk which comes from Japan is greyish white.

To produce the beautiful colors we flnd in silk goods the raw

silk must be dyed, and this process is one of the most interesting

and important in silk manufacturing.

First of all, before dyeing, it is necessary to remove all the natu-

ral gum from the raw silk, so as to leave only the pure silk fiber.

This is called ''stripping" and is done by boiling the raw silk in

water mixed with soap.

After the raw silk has been stripped, the silk fiber is put inT:o

the dye bath and turned about until it is dyed. It has to be dyed

several times to get the proper shades.

All colors come from these three—red, yellow and blue. They

are called the "elementary" colors. The other colors are made

by mixing these. If a green silk is wanted, the silk fiber is first

dyed blue and then yellow. Brown silk is produced by dyeing

the fiber yellow, then red, then green. You can see from this

how skilful and careful the dyer must be in order to produce the

many delicate shades we find in silk goods. In some dye-houses

the shades are first prepared separately.

When the silk fiber is dyed in a bath containing dye only it is

called pure dye silk. A dress made entirely of pure dye silk would

cost very much because pure silk fiber is so expensive. In order

to make the silk cloth cheaper, most of the silk is dyed in a bath
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which contains some dissolved medals—tin, aluminum, phosphate,

etc.—which add to the weight of the silk and also increase the

luster. The amount, of weighting added depends on the quality

of silk desired.

If a manufacturer sends raw silk to the dyer and tells him he

wants it dyed 24 oz., he means that for every 16 oz. of raw silk

he expects to receive 24 oz. of dyed silk, the increased weight

being secured by the addition of the metals in the dye bath.

20 oz. silk means 20 oz. of dyed silk for each 16 oz. of raw silk.

32 oz. silk means 32 oz. of dyed silk for each 16 oz. of raw silk.

36 oz. silk means 36 oz. of dyed silk for each 16 oz. of raw silk.

A manufacturer sent 128.6 lbs. of raw silk to be dyed 24 oz.

How much dyed silk should he receive ?

EXAMPLE:
24 oz. = 1^ lbs. For each pound of raw silk he will receive 1^ lbs. of

dyed silk.

128.6 X IJ^ = 192.9.

Therefore, 128.6 lbs. of raw silk = 192.9 lbs. of dyed silk.

Find the amount of dyed silk to be received from the dyer in

each of these:

Amount of Raw Silk To be Dyed Amount of Dyed Silk

1. 90 lbs. 36 oz. 202.5 lbs.

2. 45 lbs. 24 oz.

3. 67.5 lbs. 18 oz.

4. 54 lbs. 20 oz.

5. 72 lbs. 28 oz.

6. 90 lbs. 38 oz.

7. 54 lbs. 48 oz.

8. 126 lbs. 32 oz.

9. 144 lbs. 36 oz.

10. 162 lbs. 16 oz.

11. 193.5 lbs. 24 oz.

12. 130.5 lbs. 40 oz.

13. 157.5 lbs. 36 oz.

14. 189 lbs. 24 oz.
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The dyer charges a certain price per pound according to the

kind of silk and the amount of weighting he puts in.

Find the cost of dyeing the above amounts

1. 202.25 lbs. @ $1.45 =$293.26

2.

3.

4.

5.

6.

7."

1.25 =
.70 =
.80 =

1.30 =
1.50 =
1.80 =

9.

10.

11.

12.

13.

14.

@ $1.35 =
@ 1.45 =
@ .60 =
@ 1.25 =
@ 1.75 =
@ 1.45 =
(5) 1.25 =

The number of silk factories in the United States is shown by

the following table (the table also shows the number of factories

there were in 1905) :

California
Colorado
Connecticut .—
Delaware
Georgia
Illinois

Indiana
Kansas
Maine
Maryland
Michigan
Massachusetts
Minnesota
Missouri

Silk Fa :tories

1914 1905

4 5

1

68 66
2 2
2 1

Z2 15

1

1

3 2
7 5

12 6
97 69
2 1

1 1

1914

New Hampshire 10

New Jersey 480
New York 395
North Carolina 6
Ohio 19
Oregon 1

Pennsylvania 529
Rhode Island 39
Tennessee 3

Utah 5

Vermont 2
Virginia 9
West Virginia 1

Wisconsin 15

silk Factories

1905

5

264
212

3

10

239
22
1

3

1

3

1

4

Total

1. How large an increase in the number of factories has there

been since 1905?

2. How many factories are there in your state ?
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Write a letter to the Board of Trade in your city asking for

information about the silk industry. Fill in the space below. (If

there is no Board of Trade in your city write to the Census

Bureau, Division of Industries, Washington, D. C.)

(Name of City)

Number of factories engaged in silk manufacture

Number of people working in these factories ...

.

How many factories do the complete work, from the raw silk

to the finished silk goods?

How many factories do throwing only ?

Spinning? Dyeing? Weaving?

What other facts about the silk industry of your city have you

learned ?
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Weaving the Silk

Almost everybody has done some kind of weaving at some time.

When you make grass mats or reed baskets or straw hats, you

weave the materials. That is, you cross and recross the reeds or

grasses so they will hold together.

Weaving has been done for thousands and thousands of years

—long before the time History tells about. The primitive tribes

of people used to weave the river grasses into clothes and baskets.

The very skilful ones would weave pretty designs into their

fabrics. All this, of course, they did by hand.

As the world grew older and men became wiser, they began

making different inventions to ease the hard and tedious task.

Large frames took the place of the small hand loom and flying

shuttles relieved the tiresome threading by hand.

Nowadays, there are wonderful machines that do this weaving.

One modern loom can weave more cloth in an hour than a hun-

dred of the most skilful workers could weave by hand in a day.

Some kinds of silk cloth contain as many as 264 threads, or

ends, to the inch. Imagine how difficult it would be to weave
such delicate material by hand ! The silk loom, however, weaves
just as swiftly, no matter how many ends there are, and turns out

about 75 yards of material in a week.

The loom is "set up" by putting in it the ends, or threads, that

are to run the whole length of the cloth, like this

:

WARP THREADS^ OR ENDS. ORGANZINE.
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This is called the warp. The number of ends depends on the

width of the cloth and the quality. Some high-priced satins have

as many as 12,368 ends in a 47-inch width. Some narrow ribbons

have only 304 ends. The silk used for the warp is called organ-

zine. It consists, usually, of two ends of raw silk threads twisted

together.

Through this warp run the threads that go the width of the

cloth, like this

:

PICKS^ OR FILLING. TRAM.

This is called the filling, or tram. It consists of two, three,

four, five or more raw silk threads twisted together. These

threads are called picks. When the manufacturer speaks of silk

being 80 picks, he means 80 of these tram threads to the inch.

The picks are woven under and over the ends, forming a tightly

connected piece of material, like this

:

i4L4L- 1

THE TAFFETA WEAVE.
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The open spaces in the picks show where they pass under the

ends, the closed spaces where they pass over. This is the sim-

plest form of weaving. It is used in making the kind of silk

goods called taffetas, which have the same appearance on both

sides. Different kinds of silks are made by varying the weaving,

skipping ends, and so on.

These diagrams show some of the more complicated weaves.

The white squares represent the ends, or warp ; the black squares

the picks, or filling.

SERGE WEAVES.

You can see from these that it is possible to invent a great

many kinds of weaves.

Practise making new weaves on designing paper and when you
have discovered some good designs show them here:

Paste here a small piece of plain white or black silk. Pull out
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a few of the picks to see the kind of weave it has and then make

a diagram of the weave here

:

Show here a few designs in colors for colored silks

Preparing the warp threads to put in the loom is called warping.

The warper receives the organzine wound on spools. These

spools he puts on a rack called the "creel," which holds about

four or five hundred spools. Then he threads the ends through
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a steel frame called the "reed" and spreads the ends out on a big

roller in shape to be woven.

This is a sample of the card which goes to the warper de-

scribing how the warp is to be prepared

:

KAUFMAN BROS.
Warp Ticket

Date—5/17/14
Lot—642
Width—36 in.

Shafts—

8

Pattern No.—56
Color—Brown
Quality—Ex. Com.

Warper—John Stanlaus
Loom—25
Warp—5608
Yards—300
Ends—8070
Picks—64
Price—9c

NOTICE
Looms must be properly oiled twice a week. Weavers are requested

to see that this rule is strictly obeyed.12 3 4

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

oooooooooo

Weavers must leave this ticket on loom and return to office when
warp is finished.

If the creel holds 400 spools and the warp is to contain 8,070

ends, the warp will have to be prepared in 20 sections of 400 ends

each and 1 section of 70 ends.

EXAMPLE:
20

400)8070
8000

70 remamm.sr
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Find the number of sections necessary in setting up these warps :

No. of Spools

Creel Will Hold

No. of Ends

in Warp
Sections

1. 432 8400 19 full sect, and 1 of 192 ends

2. 432 10000

3. 500 7200

4. 450 5400

0. 540 14800

6. 525 9600

7. 450 12280

8. 460 8800

The holes in the reed through which the warper puts the ends

are called dents. Some reeds have 50 dents to the inch, some

have as many as 90. The warper must calculate the number of

ends to put in each dent.

Suppose his warp is to be 19 in. wide with 4,040 ends, and his

reed contains 70 dents to the inch. How many ends must he put

in each dent ?

EXAMPLE:

19 in. X 70 dents per in. = 1330 dents

3

1330)4040
3990

50

If he puts 3 ends in each dent there will be 50 ends left, so he
must put 1 extra end in 50 of the dents. Therefore he must put 3

ends in each of the dents except the last 50, and in these he must
put 4 ends.
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How many ends in each dent?

33

No. of Ends Width of Warp Reed Ends in Each Dent

1. 5500 19 in. 55 dents per in. 3 and 4

2. 10300 24 in. 70 dents per in.

3. 7800 21 in. 60 dents per in.

4. 5600 24 in. 55 dents per in.

5. 8000 42 in. 60 dents per in.

6. 9900 22 in. 55 dents per in.

7. 5500 21 in. 64 dents per in.

8. 5160 21 in. 60 dents per in.

9. 5920 24 in. 60 dents per in.

10. 8540 24 in. 56 dents per in.

11. 8760 36 in. 60 dents per in.

12. 12200 36 in. 60 dents per in.

13. 4264 23^^ in. 64 dents per in.

14. 12208 36 in. 70 dents per in.

If a warp of 24-inch width with 4,040 ends is to be 3 inches

red, 3 inches blue, and 18 inches black, how many ends of each

color must the warp contain?

EXAMPLE:

3 1

—=— X 4040 = 505 red ends
24 8

3 1

— =— X 4040 = 505 blue ends
24 8

18 6
— =— X 4040 = 3030 black ends
24 8

4040
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Find the number of ends of each color in these warps

Width of

Warp
No. of Ends Colors Ends of Each

Color

1. 21 in. 9900
14 in. brown
7 in. black

6600 brown ends
3300 black ends

2. 36 in. 8760
6 in. red

24 in. white
6 in. blue

3. 24 in. 5920
3 in. black
15 in. white
6 in. gray

4. 42 in. 12200
30 in. black
8 in. blue
6 in. scarlet

5. 27 in. 4500
18 in. red
9 in. green

6. 36 in. 7800
9 in. green
12 in. black
15 in. orange

7. 21 in. 5160

6 in. lavender
9 in. white
6 in. yellow

8. 36 in. 4400
12 in. white
24 in. green

9. 24 in. 9600

6 in. purple
15 in. white
3 in. black

1. Sarah Blake is a weaver in Mr. M's mill. She tends to two

looms. Each loom can produce 12 yards of broad silk a day. On
Saturdays Sarah works only a half day. How much silk does

Sarah weave in a week?

yds.

2. Which would be better for Sarah: To receive a wage of

$16 a week, or to be paid 12^ cents for each yard of silk she

weaves ? Why ?
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3. If Mr. M receives 37 cents a yard for the silk that Sarah

weaves, how much does he get for the silk that she makes in a

week?

$

4. There are 65 broad silk looms in Mr. M's mill. How much
broad silk is produced there in a week? (Mills work only a

half day on Saturdays.)

yds.

5. One-half of this silk is 18 inches wide, for which Mr. M
receives 37 cents a yard, and the rest is 36 inches wide, for which

he receives 85 cents a yard. How much does he get for all the

broad silk produced in a week?

$

6. The raw silk from which this is made is worth $1,280.40;

how much value has been added by manufacturing the raw silk

into silk goods?

$

7. The silk goods for which Mr. M receives Z7 cents a yard

is sold in the stores for 55 cents a yard; and the 85-cent silk is

sold at retail for $1.25 a yard. How much is the silk Sarah makes

in a week worth at retail prices?

$

8. Mr. M receives $63.75 for a bolt of the 36-inch silk. How
many yards in a bolt?

yds.

9. If all the looms worked steadily how many yards of broad

silk could Mr. M's mills produce in a year?

yds.

10. About one-eighth of the working time is lost because of
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breakages of looms, holidays, illness of weavers, etc. How many
yards do the looms actually produce in a year?

yds.

1. In Mr. B's silk mill there are 324 men and women weaving,

349 in the throwing department, 56 warpers, 79 winders, 38

quillers, 12 in the packing and shipping department, and 15 helpers

doing general work. How many employees in Mr. B's factory?

2. One-half of the weavers earn $2.75 a day, one-fourth earn

$2.90 a day, and the rest $3.00 a day. How much do all the

weavers earn in a day?

$
3. How much do they earn in a week?

$

4. If one of the weavers who earns $2.90 a day is sick for two

days, how much will he receive at the end of the week?

$

5. Throwing employees receive $1.50 a day. How much does Mr.
B pay all the men in the throwing department for a week's work?

$

6. How much does he pay the warpers if each receives $18
per week?

$

7. The winders each receive $8.50 per week, and the quillers

$7.25. How much does he pay them for a week's work?

$

8. How much do the general helpers receive altogether if each

one gets $4.50 a week?

$
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9. How much money does Mr. B pay each week to all the

workers in his mill?

I

When the- manufacturer prepares to make a roll of silk cloth

he must know how much silk he will need for warp and filling.

If he does not calculate this he will not know how much raw silk

to prepare or how much to charge for the finished goods.

There are certain short methods for finding the weight of silk

needed which save a great deal of time as this calculation must

be made very frequently.

How much organzine, 1.25 dram size, is needed for a warp

of 4,400 ends, 100 yards long?

EXAMPLE:

4400 ends X 100 yds. long = 440,000 yards

1.25

440,000 yds. X = 550 drams
1000

256 drams =: 1 pound

Therefore, 550 drams -^ 256 = 2.15 lbs.

It is easier to work this by cancellation:

110

XWXl.25 137.5
= =r2.15 lbs.

imxm, 64

;^ 64

The denominator is always 1,000 X 256 and the numerator is

the number of ends X the length of the warp X the size of the

silk.
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Find the amount of organzine needed for these warps

:

No. of Ends ,
Length of Warp size of Silk

Amount of Organzine

Required

1. 4400 100 yds. 1.5 dram

2. 8700 100 yds. 3.5 dram

3. 10200 110 yds. 3.75 dram

4. 5760 80 yds. 3.25 dram

5. 7200 90 yds. 1.75 dram

6. 12200 100 yds. 3.25 dram

7. 8740 110 yds. 3.75 dram

8. 7600 110 yds. 3.5 dram

9. 10800 100 yds. 2.25 dram

10. 10400 100 yds. 1.375 dram

11. 7600 80 yds. 1.5 dram

12. 9400 110 yds. 3.25 dram

13. 5800 110 yds. 5.0 dram

14. 10000 90 yds. 3.875 dram

15. 4560 110 yds. 2.25 dram

The amount of silk needed for filling is calculated in the same

way except that the number of picks per inch and the width of

the cloth are also placed in the numerator.

How much tram, 1.25 dram size, is needed for a bolt of silk

100 yards long, 24 inches wide, 100 picks to the inch?

EXAMPLE:

5

n 3

WX?^X;^P X1.25

16

18.75

16

= 1.17 lbs.
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Find the amount of tram needed in these

39

Length Width Size of Silk
No. of Picks

Per Inch

Amount of Tram

Required

1. 100 yds. 20 in. 2.5 dram 100

2. 100 yds. 36 in. 3.75 dram 80

3. 100 yds. 24 in. 4.375 dram 140

4. 100 yds. 27 in. 4.0 dram 64

5. 80 yds. 24 in. 3.75 dram 128

6. 100 yds. 36 in. 4.25 dram 88

7. 90 yds. 24 in. 2.625 dram 100

8. 100 yds. 36 in. 3.5 dram 80

9. 110 yds. 24 in. 3.25 dram 90

10. 100 yds. 36 in. 5.25 dram 120

11. 80 yds. 20 in. 2.5 dram 64

12. 100 yds. 18 in. 3.375 dram 100

13. 90 yds. 18 in. 3.0 dram 150

14. 110 yds. 18 in. 3.25 dram 80

15. 110 yds. 36 in. 3.25 dram 80
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Finding the Cost

The manufacturer must keep careful account of the cost in

producing silk goods so as to know the proper charge for the

. different qualities he makes. If he did not note every cost item

, by item he would have no clear idea of the cost of raw material,

labor, or machinery. All of these are very important in deciding

whether or not he is running his factory at a profit, and where

he must economize in order to make his business successful.

The opposite page shows a very good form for calculating the

cost of producing a particular kind of goods. Each item of cost

is entered separately and then several general expenses are added

to determine the selling price.

The item for general expenses is the cost of power to run the

machinery, rent, heat, light, and the cost for wear on machinery.

This is calculated to be 13% of the cost for labor and machinery.

The discount is the amount taken off the selling price. The

commission is for the agent who sells the silk for the manu-

facturer. The interest is on the money invested by the manu-

facturer. All of these together are calculated to amount to 18%

of the net cost of production.



SILK ARITHMETIC. 41

Calculation for Taffetas

Warp, 600 yds. Cloth, 570 yds. Reed, 70. Picks, 80. Width, 19 in.

3

4040 Ends, 1.75 dram, Organzine..

Tram, 5 dram, 2 filling

Dyeing Organzine

Dyeing Tram

Winding Organzine

Winding Filling

Quilling and Doubling ,

Warping, 4040 Ends

Beaming and Warp Picking

Twisting

Weaving, 570 yds

Picking, 570 yds

Finishing, 570 yds

Harness and Reed

Lbs.

17.125

19.25

17.25

19.25

16.0

20.0

20.0

At

$4.75

4.00

.60

.70

.14

.12

.18

.07

.01

Cost of Material and Labor ,

General Expenses, 13% of Cost for Material and Labor.

Net Cost, 570 yds ,

1 Yard costs, net

Discount, Com. and Int., 18% of Net Cost.

Total cost, per yard

Profit, 10% of Total Cost

Selling Price, per yard...

Cost

$81.34

77.00

10.28

13.48

2.24

2.40

3.60

2.40

4.80

1.20

39.90

8.55

5.70

2.00

254.89

33.14

288.03
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Calculation For Satin

Warp, 600 yds. Cloth, 380 yds. Reed, 70. Picks,

6

Width, 34 in.

10300 Ends, 1,5 dram, Organzine....

Tram, 5.5 dram, 6 Threads

Dyeing of Organzine

Dyeing of Filling

Winding of Organzine

Winding of Filling

Quilling

Warping, 10300 Ends

Beaming and Warp Picking

Twisting

Weaving, 380 yds

Picking, 380 yds

Finishing, 380 yds

Harness and Reed

Lbs.

25.0

19.0

25.0

19.0

33.0

50.0

50.0

At

$5.00

3.50

.80

1.55

.10

.07

.07

.12

Cost of Material and Labor

General Expenses, 13% of Cost for Material and Labor.

Net Cost, 380 yds

1 Yard costs, net

Discount, Com. and Int., 18% of Net Cost.

Total cost, per yard-

Profit, 10% of Cost

Selling Price, per yard.

Cost

$125.00

4.00

8.00

3.00

3.20
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Surah Brocades

Warp, 600 yds. Cloth, 580 yds. Reed, 55. Picks, 80. Width, 19 in.

4

4400 Ends, 1.75 dram, Organzine..

Tram, 5.5 dram, 6 Threads

Dyeing of Organzine

Dyeing of Filling

Winding of Organzine

Winding of Filling

Quilling

Warping, 4400 Ends

Beaming and Warp Picking

Twisting

Weaving, 580 yds

Picking, 580 yds

Finishing, 580 yds ,

Harness and Reed

Designing, 500 Cards ,

Lbs.

18.75

21.0

18.75

21.0

17.0

25.0

25.0

At

$4.35

3.50

.60

.80

.14

.07

.07

.09

.01

.01

.04

Cost of Material and Labor

General Expenses, 13% of Cost for Material and Labor.

Net Cost, 380 yds

1 Yard costs, net

Discount, Com. and Int., 18% of Net Cost

Total cost, per yard

Profit, 10% of Total Cost.

Selling Price, per yard

Cost

$2.64

5.28

1.00

7.00
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Satin Lining

Warp, 300 yds. Cloth, 285 yds. Reed, 60. Picks, 124. Width, 36 in.

4

8760 Ends, 1.75 dram, Organzine....

Tram, 5.5 dram, 6 Threads

Dyeing of Organzine

Dyeing of Filling

Winding of Organzine

Winding Filling

Quilling

Warping, 8760 Ends

Beaming and Warp Picking

Twisting

Weaving, 285 yds

Picking, 285 yds

Finishing, 285 yds

Harness and Reed

Designing

Lbs.

18.75

30.0

18.75

30.0

14.0

30.0

30.0

At

$5.00

3.50

.50

.60

.14

.10

.10

.22

.02H

.02^

Cost of Material and Labor ,

General Expenses, 13% of Cost for Material and Labor.

Net Cost, 380 yds

1 Yard costs, net

Discount, Com. and Int., 18% of Net Cost.

Total cost, per yard

Profit, 10% of Total Cost .,

Selling Price, per yard

Cost

$3.50

7.00

2.60

9.00

24.50
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Paste here samples of different kinds of silk goods. Calculate,

as nearly as you can, the cost per yard of production and the

selling price of each and enter these under each piece.

1. Ribbon is made in many different widths. The manufac-.

turer speaks of this width as so many "lignes" (lins). II /i

lignes equal 1 inch. 45-ligne ribbon means 4-inch ribbon; 33j^-

ligne ribbon means 3-inch ribbon, etc. The number of lengths

of ribbon being woven on a loom are called the spaces. A loom

will produce about 12 yards of ribbon a day in each space. How
many yards of ribbon will a 20-space loom produce in a day?

yds.

2. How many yards in a week? (Factories work only a half

day on Saturdays.)

yds.

3. The weavers are paid one cent a yard for 45-ligne ribbon.

What are the daily wages of a weaver who produces 275 yards

of this ribbon?

$

4. How much will he earn in a week?

$
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5. What are the weekly wages of a weaver who produces each

day 540 yards of 22^-Hgne ribbon?

$ -

6. Each week this weaver spends $3.50 for rent, $6.25 for

food, $2 for clothing, and $1.45 for carfare and other expenses.

How much can he save in a week?

$

7. How long will it take him to save one hundred dollars ?

8. If he places this in the bank where it draws 4% interest, how
much interest will he get each year ?

$

9. A winder earns $8 a week. How much may she spend each

week in order to save $52 a year?

$

Buying Silk Goods

The quality of silk fabric depends on the amount of pure silk

it contains and the fineness of its weave.

When buying it is quite easy to determine the quality of the

silk by the use of a few simple tests. One of these is burning.

Pure silk does not burn very easily and leaves a white ash.

Silk that has been heavily weighted with metals burns at a

lively rate and leaves black, charry ashes.

The other test is to examine the cloth with a simple hand

magnifying glass, counting the number of threads per inch, or

half inch.

Silks of good quality will have from 200 to 270 ends per inch,

and each of these ends will consist of two raw silk threads. The
picks will number about 80 to 100 or more to the inch. Cheaper

quality silks will have a much smaller number of ends and picks

to the inch.

Both tests rnust be used in judging silks.
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Artificial Silk

Recently there has been invented a process for manufacturing

artificial silk. Most of this is done in England, France and

Switzerland. Certain chemicals are mixed together to produce

the threads. The artificial silk has a very brilliant luster but it

dissolves in water so it can not be used satisfactorily in making
dress goods. For brocades or decorations, however, it is very

useful as it costs only about $1.50 a pound.

Reference Books

For anyone who wishes to make a further study of silk, the

following books are recommended. They can be found in any

library of a silk manufacturing city. If not, the librarian will

undoubtedly order them if requested.

Title of Book Name of Author

Silk Throwing ........ Hollins Rayner

Silk Weaving ........ Arnold Wolfensherger

Silk Manufacturing James Chittick

Silk Calculator . John J. Ruegg

Silk Encyclopedia of Textiles
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